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REMARKS 

Claims 1-23 are pending in the application Claims 1-6, 8-16, 18-19, and 21-23 
have been amended. Claims 2-6, 8-16, 18-19, and 21-22 have been amended to 
improve their form by replace the article "said" with "the." No new matter has been 
added as a result of this amendment. 

Rejection Under 35 U.S.C. §1 02(b) 

Claims 1, 2, 5, 8-12, 14-18, and 21-23 have been rejected over Agarwal et al. 
This rejection is overcome in view of the amendment of claims 1 and 23, together with 
the following remarks. 

Claim 1 , as amended, recites a method for fabricating a thin layer by implanting a 
first chemical species in a substrate at a first depth to form a weak buried region. At 
least one second chemical species is implanted in the substrate at a second depth 
different from the first depth, and at a higher atomic concentration than the first chemical 
species. The second chemical species resides outside of the weak buried region. The 
method also includes diffusing at least a portion of the at least one second chemical 
species from the second depth into the weak buried region. Then, the thin layer is 
fabricated by initiating a fracture along the first depth. The applicants' assert that 
Agarwal et al. do not suggest or disclose the method recited by claim 1 . 

The difference in implantation depth of the first and second species recited by 
claim 1 can be appreciated from the applicants' specification, in which the applicants 
describe and illustrate the diffusion of chemical species from a secondary depth peak 
(3) to the level of a main peak (5). (See Fig. 3b, and pg. 9, II. 30-35, pg. 10,11.1-1 5). 
The applicants describe an embodiment of their invention in which helium atoms and 
hydrogen atoms are implanted in a silicon substrate. (Pg. 13, II. 10-29). In the 
disclosed embodiment, helium is implanted at an energy of 180keV, while hydrogen is 
implanted as an energy of 75keV. 

Agarwal et al. disclose implanting H + at 30 keV and He + at 33 keV. In one 
disclosed combination, H + is implanted at a dose of 7.5 E15 and He + is implanted at a 
dose of 1 E16. Agarwal et al. is acknowledged prior art in the applicants' specification. 
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The applicants describe this reference as follows: 



The paper "Efficient production of silicon-on-insulator films by co- 
implantation of He + with H + " by Agarwal et al. (Appl. Phys. Lett., Vol. 72, 
No 9, March 1998) describes a method comprising the co-implantation in 
a silicon substrate of two chemical species, namely hydrogen and helium. 
The authors specify that the implantation profiles of the two implanted 
species must be localized to the same depth. It is thus possible to reduce 
the total dose implanted and enabling subsequent fracture, compared to 
using either of the two chemical species alone: according to the authors, 
this technique reduces the total dose implanted by an amount of the order 
of 50%. The authors also disclose that the order in which the two 
implanted species are implanted is important: the hydrogen must be 
implanted first, and the helium second; they assert that if the helium were 
implanted first the reduction in the total dose implanted would be less. 
(Specification, pg. 3, II. 28-35; pg. 4, II. 1-5). 

The Examiner asserts that Agarwal et al. disclose implanting hydrogen and 
helium, and that the hydrogen and helium are implanted a different depths in the 
substrate. (Office Action, pg. 2). As noted in the application text shown above, the 
applicants do not agree that Agarwal et al. disclose implanting hydrogen and helium at 
different depths in the substrate. Instead, the applicants assert that Agarwal et al. 
disclose implanting both species at the same depth. In a technical article published in 
1998 by four of the same authors with two different authors, the implantation of 
hydrogen at 30 keV and helium at 33 keV is described as producing an overlapping 
profile at a depth of 0.4 urn. See "The Role Of Implantation Damage In The Production 
Of Silicon-On-lnsulator Films By Co-Implantation of He + and H + ," Venezia et al. 
(attached). This reference will be formally cited in the applicant's forthcoming 
Supplemental Information Disclosure Statement that will shortly follow this response. 
The applicants assert that the process described by Venezia et al. is substantially 
similar to that disclosed in Agarwal et al. 

The applicants assert that there is no basis for the Examiner's assumption that 
the subject matter disclosed by Agarwal et al. describes implantation of hydrogen and 
helium at different depths in the substrate. Claim 1 recites a process in which the 
second species resides outside of weak buried region, then a diffusion process is 
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carried out to diffuse the second species into the weak buried region. Thus, neither 
Agarwal et al. nor Venezia et al. suggest or disclose the method of fabricating a thin 
layer recited by claim 1 . 

The applicants assert that their claim sets forth a relationship in which the second 
chemical species is less effective than the first chemical species at weakening the 
substrate. As explained by the applicants, the implantation of the first chemical species 
localizes the fracture that will subsequently be initiated and allows the transfer of a thin 
surface layer. The second species provides a reservoir that can migrate to the fracture 
cite to facilitate the fracture of a substrate. (See, for example, pg. 6, II. 31-35, pg. 7, II. 1- 
24). The migration of a second species to the fracture zone allows the growth of 
microcavities, without increasing the size of the disturbed region. This results in an 
improved process in which a precise fracture of the thin film occurs. (See, for example, 
pg. 12, II. 5-31, pg. 13, II. 7-29). Agarwal et al. do not mention any details regarding a 
technique to improve the quality of the thin film. Instead, as described by the applicants 
in their specification, Agarwal et al. teach that implanting hydrogen and helium reduces 
the total implant dose compared to using either of the two chemical species alone. 

Claims 2 depends from claim 1 and recites a particular depth relationship 
between the first and second species in which the second species is at a greater depth 
than the first species. As asserted above, Agarwal et al. disclose implanting hydrogen 
and helium at the same depth, not different depths as recited by claim 2. This stands in 
sharp contrast to the method of claim 2. As described above, in an exemplary 
embodiment illustrated in FIGs. 3a-3d of their drawing, the applicants illustrate a method 
in which a secondary species (3) is implanted into the substrate, followed by a primary 
species (4). The primary species is implanted to a depth (5) that is less than the 
secondary species. The secondary species is then diffused into the region of the 
substrate occupied by the primary species. Claim 2 is allowable in view of the failure of 
Agarwal et al. suggest or disclose the claimed method. 

Claim 5 is allowable at least in view of the amendment and remarks pertaining to 
claim 1 from which it depends. 

Claims 8-9 and 21-22 recite thermal budget relationships as a result of the 
implanting a second species. This is a particular advantageous aspect of the 
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applicants' claimed method that results in less thermal energy needed to fabricate the 
thin layer. (Specification, pg. 8, II. 11-22). The Examiner cites particular 
time/temperature conditions described by Argarwal et al. and, by way of contrast with a 
comparative example described by the applicants, concludes that Agarwal et al. 
discloses a reduced thermal budget. (Office Action, pg. 3). Thus the Examiner 
attempts to use the applicants 1 own specification to supplement the teaching of Agarwal 
et al. The applicants assert that Argarwal et al. do not disclose thermal budget 
relationships associated with the method recited by claim 1 . Further, there is no 
disclosure of additional amounts of a second chemical species, as recited by claim 9. 
Agarwal et al. is teaching a reduction in the needed quantities of implanted species, not 
the use of additional amounts. Accordingly, claims 8-9 and 21-22 distinguish over 
Agarwal et al. 

Claim 10 depends from claim 5 and recites different heat treatment methods. 
This claim is allowable at least in view of the amendment and remarks pertaining to 
claim 1 from which it indirectly depends. 

Claims 11-12 depend directly and indirectly from claim 1 , respectively, and recite 
application of mechanical stress to initiate the fracture of the thin layer. The applicants 
do not understand Agarwal et al. to disclose a facture process as set forth by claim 1 . 
This reference discloses application of a handle wafer, but once the handle wafer is 
bonded, the wafers are cut into pieces. The description by Agarwal et al. of a shear 
process is in reference to the prior art process of Bruel, cited by the applicants in their 
specification at page 2, lines 31-35. Agarwal et al. are not describing an improved thin 
layer formation process as recited by claim 1. Accordingly, claim 11-12 distinguish over 
Agarwal et al. 

Claims 1 4-1 8 depend directly or indirectly from claim 1 . These claims are 
allowable at least in view of the amendment and remarks pertaining to claim 1 . 

Claim 23, as amended, recites a method similar to claim 1 , with the additional 
feature that the method is carried out by either applying a heat treatment for less time 
and at a lower temperature then that necessary in the absence of step b), or by 
implanting an additional amount of the at least one second chemical species to avoid 
exceeding a predetermined time/temperature regime. The applicants assert that 
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Agarwal et al. do not disclose thermal budget relationships associated with the method 
recited by claim 23. Nor do Agarwal et al. disclose additional amounts of a second 
chemical species. Accordingly, claim 23 distinguishes over Agarwal et al. 

Rejection Under 35 U.S.C. §1 03(a) 

Claim 3 has been rejected over Agarwal et al. in view of Weldon et al. and Wang. 
This rejection is overcome in view of the amendment of claim 1 , together with the 
following remarks. 

Claim 3 depends from claim 1 and recites that the method includes implanting 
the second species to a depth less than the first species. As described by the 
applicants, this method can be important where a defect layer is desired. The defect 
layer can have electrical insulation or trapping properties, or both. (Specification, pg. 7, 
II. 30-34). The applicants assert that the addition of Weldon et al. and Wang does not 
overcome the deficiency of Agarwal et al. Although Weldon et al. disclose implanting at 
different depths, none of the cited references suggest or disclose the method recited by 
claim 1, as supplemented by claim 3. 

Wang disclose implantation of dopant atoms in semiconductors. The applicants 
assert that dopants operate to change the electrical characteristics of semiconductors. 
This is not related to the applicants' claimed thin layer fabrication at least because 
diffusion of implanted dopant atoms is not desired. 

Claims 4 and 19 have been rejected over Agarwal et al. in view of Duo et al. 
This rejection is overcome in view of the amendment of claim 1 , together with the 
following remarks. 

Claim 4 depends from claim 1 and recites that the second chemical species is 
implanted before the first chemical species. The order of implantation can be important. 
As described by the applicants: 

"Accordingly, during step c), [diffusion of the secondary species] the 
tendency to diffuse away from its implantation peak is stronger for the 
secondary species than for the main species, precisely because the 
secondary species is less effective than the main species. The secondary 
species, in the form of concentrated free gas, is then accommodated in 
the microcavities previously created by the main implantation, and 
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encourages the growth of the microcavities, without at the same time 
increasing the size of the disturbed region at the level of the main peak." 
(Specification, pg. 7, II. 17-24). 

In contrast, as pointed out by the applicants in their specification, Agarwal et al. 
discloses the opposite implant order. Agarwal et al. "disclose that the order in which the 
two implanted species are implanted is important: the hydrogen must be implanted first, 
and the helium second:..." (Specification, pg. 3, II. 28-35; pg. 4, II. 1-5). In the case of 
helium and hydrogen, the helium is less effective than hydrogen at weakening the 
substrate. Agarwal et al. do not recognize the significance of the implant order 
described by the applicants and recited by claim 4. Claim 4 distinguishes over Agarwal 
et al. at least because claim 4 recites the opposite implant order relationship. 

The applicants assert that the addition of Duo et al. does not overcome the 
deficiency of Agarwal et al. Duo et al. investigated the order of implantation of helium 
and hydrogen with respect to density of atoms and positron traps. (Abstract). Duo et al. 
concluded that helium-implanted first samples, the helium could not move to the 
hydrogen-distributed region. (Pg. 482, first column). Duo et al. ultimately concluded 
that "[i]t is not so efficient to exfoliate the surface in the samples implanted with helium 
first than in the samples implanted with hydrogen first." (Pg. 482, second column). 
Accordingly, the applicants assert that Duo et al. teach the opposite implantation order 
compared to claim 4. 

Claims 6-7, 13, and 20 have been rejected over Agarwal et al. in view of 
JP1 1087668 to Kenji. This rejection is overcome in view of the amendment of claim 1 , 
together with the following remarks. 

The applicants forgoing remarks pertaining to claim 1 and Agarwal et al. are 
incorporated herein. As previously asserted by the applicants, Kenji implants chemical 
species into the same region of the substrate. The applicants remarks regarding Kenji 
set forth in their previous response of May 19, 2009 are incorporated herein. 

Claims 6, 7 and 20 relate to inducing migration and fracture. The diffusion and 
heat treatment elements of the applicants claimed method operate to provide an 
improved thin film fabricating method. As explained by the applicants, the implantation 
of the first chemical species localizes the fracture that will subsequently be initiated and 
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allows the transfer of a thin surface layer. The second species provides a reservoir that 
can migrate to the fracture cite to facilitate the fracture of a substrate. (See, for example, 
pg. 6, II. 31-35, pg. 7, II. 1-24). The migration of a second species to the fracture zone 
allows the growth of microcavities, without increasing the size of the disturbed region. 
This results in an improved process in which a precise fracture of the thin film occurs. 
(See, for example, pg. 12, II. 5-31 , pg. 13, II. 7-29). The applicants assert that these 
claims are not suggested or disclosed by the combination of cited references. 

Claim 13 depends from claim 1 and recites a method that includes applying a 
thickener to support the thin layer after fracture. The applicants remarks pertaining to 
Agarwal et al. are incorporated herein. As best understood by the applicants, in FIG. 2, 
Kenji is describing air bubbles that form blisters on the surface of an oxide layer (11a). 
The process disclosed by Kenji is shown in the sequence illustrated in FIG. 1 , in which a 
support board (12) is applied to the implanted wafer. Accordingly, neither of the cited 
references discloses the method of claim 1 , with the additional features of claim 13. 

The applicants have a made a novel and nonobvious contribution to methods for 
fabricating thin film layers. The claims at issue distinguish over the cited references and 
are in condition for allowance. Accordingly, such allowance is now earnestly requested. 

Respectfully submitted, 

/Jasper W. Dockrey/ 

Jasper W. Dockrey 
Registration No. 33,868 
Attorney for Applicant 

BRINKS HOFER GILSON & LIONE 
P.O. BOX 10395 
CHICAGO, ILLINOIS 60610 
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